Text book Assi gnnent :

ASS| GNMVENT 2

“Forecasting Surface Systens (continued),” and “Forecasting Wather
Pages 3-10 through 4-32.

El enents.”

2-1.

2-2.

2-3.

2-4.

When there are several waves al ong
a front, the wave nearest the axis
of the trough will normally devel op
at the expense of the others.

1. True
2. Fal se

Assune you have a northwestward
novi ng surface |ow situated over
the eastern United States. The | ow
is beneath the 10, 700-m contour at
t he 200-hPa |evel. It is expected
to nove northeastward and be

| ocated beneath the 10,520-m
contour at the 200-hPa level in 24
hr. If you use the approximation
met hod, what would be the expected
deepening of the low in 24 hr?

1. 7.2 hPa

2. 10.8 hPa

3. 13.5 hPa

4. 21.0 hPa

When a surface | ow noves beneath or
ahead of the major ridge position
at the 500-hPa |evel, what changes

can be anticipated of the surface
| ow?

1. The surface low will deepen
2. The surface low will fill
3 The associated weather wll

becone nore w despread
4. The surface low will nove
rapidly eastward

Wth a southerly flow at the
700-hPa | evel along the east coast
of the United States, where can you
antici pate devel opnent of a
secondary | ow?

The northern Gulf of Mexico
Over the gulf states

O fshore, New Engl and

The vicinity of Cape Hatteras

2-5.

What woul d nost likely occur in the
| ower stratosphere above the
300-hPa level if the colum of air
in a deepening |ow bel ow the
300-hPa level were to becone

col der?

1. Subsidence in the |ower
stratosphere, resulting in
warm ng and |owering of the
constant pressure surfaces

2. Convergence in the |ower
stratosphere, resulting in
cooling and | owering of the
constant pressure surfaces

3. Subsidence in the |ower
stratosphere, resulting in
cooling and | owering of the
constant pressure surfaces

4. Convergence in the |ower
stratosphere, resulting in
warm ng and |owering of the
constant pressure surfaces

I N ANSVERI NG QUESTION 2-6, REFER TO FI GURE
3-8 IN YOUR TRAVAN.

2-6.

2-7.

2-8.

Which of the follow ng assunptions
can be made from figure 3-8?

1. A surface high would exist to
the left

2. The level of equal density is
above the 200-hPa Ievel

3.  The tropopause |ayer is not
significantly altered by the
upper high

4. Al of the above assunptions
can be made

Assune that the upper current over
a surface low is undisturbed and
the low is deviating to the |eft of
t he upper contours (Il ooking
downstreamn. What shoul d you
forecast for this |ow?

1. The low should fil

2. The | ow should deepen

3. The low should split

4, The low should renmain unchanged

Deepening | ows al ways nobve nore
slowmy than filling | ows.

1. True
2. Fal se



2-9.

2-10.

2-11.

In the devel opment of an
anticyclone, what changes occur in
the troposphere and | ower

strat osphere?

1. Warming occurs both in the 400-
to 200-hPa stratum and in the
| ower troposphere due to
subsi dence

2. Cooling occurs above the 400-
to 200-hPa stratum and warn ng
occurs in the |lower troposphere
due to convergence

3. Warming occurs in the 400- to
200- hPa stratum due to
subsi dence, and cooling occurs
in the |ower troposphere due to
conver gence

4.  Cooling occurs above the
200-hPa |l evel due to
convergence in the 400- to
200-hPa stratum and warm ng
occurs in the |lower troposphere

Assume you are forecasting a
surface high. you find that the
500- hPa height is NOT forecasted to
i ncrease, although convergence is

occurring above 500 hPa. What

shoul d you forecast for this high?

LIt will split

2. It will weaken

3. It will intensify

4. It will remain unchanged in
intensity

In regard to satellite imagery
interpretation of intensity changes
of surface cyclones, which of the
followi ng statenents is valid?

1. Filling is indicated when
Positive Vorticity Advection
(PVA) becones broader

2. Hgh clouds surrounding a
vortex indicate cold air
advection

3. Hgh and/or middle clouds
surrounding a vortex indicate
the cyclone has reached
maturity

4. Deepening is indicated when PVA
becones narrower
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2-12.

2-13

2-14.

2-15.

The forecasting of frontal

di spl acement by the geostrophic

wi nd nethod should be based on

whi ch of the follow ng conponents?

1. The geostrophic w nd conponent
parallel to the front obtained
at the tine of the forecast

2.  The geostrophic w nd conponent
nornmal to the front obtained at
the time of the forecast

3. A forecast of the nean
conponent of the geostrophic
wind, parallel to the front,
which I's expected to prevail
during the forecast period

4. A forecast of the nean
conponent of the geostrophic
wind, normal to the front,
which is expected to prevail
during the forecast period

You shoul d expect a front to have a
rapi d west-east novenent with
little southward penetration during

what index cycle?

1. A low zonal index

2. A high zonal index

3. A changing zonal index

4. A decreasing zonal index

Whi ch of the following novenents
would NOT indicate intensification
of a surface front?

1. The surface front approaches a
deep upper |evel trough

2. The nean isotherns becone nore
normal to the surface front

3. The mean isotherms becone nore

parallel to the surface, and
tend to pack
4. Both air masses have

strengt hened due to the
under|lying surface

i sot herns associ at ed
with a frontal system becone nore

per pendi cul ar to the surface front,
what process should be anticipated?

When the nean

Front ogenesi s
Frontol ysi s
Cycl ogenesi s

Cycl ol ysis

e



2- 16.

2-17.

2-18.

2-19.

I N ANSWERI NG QUESTI ON 2- 20,

Assume you a forecasting an isobar 2-20.
over you station. You find that

the current 500-hPa hei ght over

your station is 5580-m and the

forecasted value is 5640-m The

current 1000- to 500-hPa thickness
is 5640-m and the forecasted val ue
is 5520-m The current sea |evel

pressure is 1029.0 hPa. \What val ue 2-21.
shoul d you forecast for the sea

| evel pressure?

1. 1014.0 hPa

2. 1021.5 hPa

3. 1036.5 hPa

4. 1044.0 hPa

Which of the followi ng processes is 2-22.

capabl e of producing precipitation
inappreci able anmounts.

1. Nonadi abatic cooling

2. Adiabatic lifting of air

3 Evaporation of additional
noi sture into the air

4, Radi ati on and conducti on
associated with advection

Adi abatic lifting of air can be
caused by all EXCEPT which of the
follow ng cooling processes?

1. Frontal lifting

2. Orographic lifting

3. Vertical stretching 2-23
4. Horizontal divergence

Whi ch of the followi ng cooling
processes is the nost-effective and
i ntensi ve?

1. Frontal Ilifting

2. Oographic lifting

3. Vertical stretching

4.  Horizontal divergence

2-24.

SHRNELE

Figure 2-A

REFER TO

FI GURE 2- A
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The nost marked convergence occurs
at what position?

1. 1
2. 2
3. 7
4. 4
Hori zontal convergence, orographic

lifting, or frontal lifting acting
alone or in conbination with one
another can occur in any particular
weat her situation.

1. True
2. Fal se

Which of the follow ng processes
will NOT prevent precipitation by
increasing the tenperature of the
air?

1. Ar descending the |lee side of
a nountain

2. Ar descending from aloft to
conpensate for divergence of
air from another region

3. Air descendi ng because the mass
ahead of a front is nmoving with

a relative conmponent away from
the front

4. Ar ascending the lee side of a
nount ai n

When frontal weather extends far
behind a surface cold front, the
700-hPa | evel isoheights will be at
what relative position?

1. Perpendicular to the surface

front
2. Parallel to the upper front
3. Parallel to the surface front
4.  Perpendicular to the isotherns

Wl | -devel oped cl oud bands noted on
satellite imgery are associated
with active cold fronts at the
surface, and are the result of
which of the follow ng processes?

1. The veering of the winds aloft
associated with the surface
f rent

2.  The backing of the w nds aloft
associated with the surface
front

3. An upper wind flow that is
nearly perpendicular to the
frontal zone

4. An upper wind flow that is
parallel, or nearly parallel
to the frontal zone



2-25.

2-26.

2-217.

2-28.

2-29.

Excluding the cirrus cloud shield,
what is considered to be the
forward limt of warm frontal

cl oudi ness?

1. The 500-hPa ridge ahead of the
front

2.  The 700-hPa ridge ahead of the
front

3. The 850-hPa ridge ahead of the
front

4. The 925-hPa ridge ahead of the
front

The slope of a warm front is nearly
hori zontal near the surface, but is
steep several hundred nmiles to the
north. \Were should the heaviest
precipitation occur?

1. At the surface front

2. Imrediately behind the surface
front

3. South of the surface front

4. Where the slope of the surface
front is greatest

What type of flow aloft tends to

di mi ni sh cl oudi ness and
precipitation?

1. Convergent flow

2. Cyclonic flow

3. Straight flow

4. Anticyclonic flow

Open cellular clouds are typically
found in which of the follow ng
| ocations?

1. Stable air nasses

2. The area i mediately ahead of
cold fronts

3. The cold air
front

4, The warm air
front

side of a cold

side of a warm

Closed cellular clouds are
predom nately conposed of which of
the followi ng el ements?

Curmul i form el enents
Stratocurmul us el enents
Stratiform el enents
Cirriform el enents

s
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2-30.

2-31.

2-32.

2-33.

2-34.

Which of the follow ng conditions
is indicative of “fair weather”?

1. The relative vorticity
i ncreases downstream al ong the
strean i nes

2. The relative vorticity
decreases downstream along the
streanm i nes

3. The relative vorticity
i ncreases upstream along the
strean i nes

4. The relative vorticity remains
constant along the streanlines

Satisfactory forecasting of the
novenent of precipitation areas by
usi ng isochrones may be obtained if
the isochrones indicate areas that
have what type of precipitation?

Conti nuous precipitation
Showery precipitation only
Intermttent precipitation only
Ei ther showery or internittent
precipitation

bl N s

Rel ative to the behavior of the
cloud base and ceiling in an area
of continuous precipitation, which
of the follow ng statenents is
accurate?

1. Both the ceiling and the cloud
base will drop rapidly
2. Both the ceiling and the cloud

base will drop gradually

3. The ceiling will drop
gradually, and the cloud base
will drop rapidly

4. The ceiling will drop rapidly,

and the cloud base will drop
gradual |y
Before an extrapol ation of ceiling

trends can be nade by using the x-t
di agram which of the follow ng
conditions may necessitate the
snmoot hi ng of the “curves”?

ceiling fluctuations

2. Ceiling irregularities caused
by topographic influences

3. Rapid and erratic up-and-down
fluctuations of the ceiling

4. Al of the above

What should be the first step in
the construction of a “trend
chart”?

1. Di ur nal

1. Determine the source direction
of the weat her

2. ldentify predictor station(s)
3. Determne the “critical factor”
4. Analyze the nmesoscale situation



2-35.

2- 36.

2-37.

2-38.

2-309.

“Time-liners” are particularly
useful for making the analysis and
extrapol ation of which of the
foll owi ng aids?

Trend charts only

Ti me-di stance charts only

| sochrone anal yses

Trend and tine-distance charts

B wn e

The tenperature and dewpoi nt curves
constructed on a RAOB may be used
to determine the presence and

t hi ckness of cloud |ayers, as well
as potential areas of cloud
fornmation.

1. True
2. Fal se

The tenperature to which air nust
be cooled or heated adiabatically
to reach saturation with respect to
ice is the definition of what

net eor ol ogi cal tern?

1. Dewpoi nt

2. Potential tenperature

3.  Frost point

4. Relative hunidity

Under what condition will the true

tenperature lie between the true
dewpoi nt and the true frost point
in a cloud?

1. When the cloud consists
entirely of super-cooled water
dropl ets

2. Wen the cloud tenperature is
above freezing

3. When the cloud consists
entirely of ice crystals

4. When the tenperature is
representative of the sub-
freezing portion of a cloud

A cirrus cloud is saturated with
respect to water with a dewpoint of
-31°C.  What is the correct frost
point to the nearest whol e degree?

1. -22°C
2. -28°C
3. -34°c
4, -40°C

2-40.

Assume that a sounding indicates a
| ayer of mpderate decrease in
dewpoi nt depression, followed by
another |ayer of stronger decrease
in dewpoi nt depression. \hat
assunption can be nade relative to
the cloud layer associated with the
depr essi on?

1. The top of the cloud I|ayer
should be identified with the
base of the stronger decrease

2. The top of the cloud |ayer
should be identified with the
weaker decrease

3. The base of the cloud |ayer
should be identified with the
base of the stronger decrease

4. The base of the cloud |ayer
should be identified with the
base of the weaker decrease

I N ANSVERI NG QUESTI ON 2-41, REFER TO
FI GURE 4-19 IN YOUR TRAMAN.

2-41.

2-42.

2-43.

What is the probability of clear or
scattered conditions when a
sounding that termnated at the
850-hPa | evel indicates a dewpoint
depression of 6°C?

1. 20%
2. 35%
3. 60%
4. 70%

Assume a 500-hPa | evel dewpoint
depression analysis is constructed
to determ ne the probable cloud
areas. \Wiere would cloud layers be
i ndi cat ed?

1. At the 500-hPa level only
2. At and bel ow the 500-hPa |evel

only

3. At and above the 500-hPa | evel
only

4. At, above, and bel ow the
500- hPa | eve

What is the greatest factor in
determining the type and intensity
of precipitation observed at the
surface?

1. Cdoud types
2. Thickness of the cloud types
3. Height of the base of the
cl ouds
4.  Tenperature in the upper
portion of the clouds



2-44.

2-45.

2-46.

2-47.

2-48.

2-49.

Mbst high-level jet operational
probl ens are created by what type
of cirriform clouds?

1.  Cirrounci nus
2. Cirrocumnul us
3. Cirrostratus
4. Cirrus (proper)

In the upper troposphere, what is
the result of the slow ascent of
air that has insufficient freezing
nuclei in the higher |evels?

1. The formation of cirrus haze
2. The formation of cirrocunulus

cl ouds

3. The formation of cirrostratus
cl ouds

4, The formation of “anvil” cirrus
cl ouds

Assume that an aircraft is to fly
through thin cirrus clouds in which
the tenperature is -35°C and the
dewpoint is -37°C What aircraft
visibility should be forecasted?

1 1 mle

2 2 mles
3 3 nmles
4 7 mles

A ridge line is approaching your
station. You should forecast
extensive cirrostratus clouds to
occur at what period?

1. Before arrival of the 500-hPa

ridge line

2. After passage of the 500-hPa
ridge line

3. Before arrival of the surface
ridge line

4.  After passage of the surface
ridge line

The mean height of the bases of
cirriformclouds are greater at the
equator than in the md-Iatitudes.

1. True
2. Fal se

VWere are the densest and nost
extensive cirrus clouds found
relative to the jet streanf

Bel ow the jet stream axis

Above the jet stream axis

Pol eward of the Let stream axi s
Equatorward of the jet stream
axi s

B

2-50.

2-51.

2-52.

2-53.

2-54.

The correct prediction of rain
versus snow at a |ocation depends
nostly upon which of the follow ng
factors?

1.  The height of the cloud bases
2. The tenperature at the surface
3. The height of the freezing
| evel
4, The tenmperature at the base of
t he cl oud

In nost precipitation situations
warmng in the |ower troposphere is
generally expected to acconpany the
precipitation due to which of the
foll owi ng novenents?

1. Strong warm air advection and
upward vertical notion

2. Strong warm air advection and
downward vertical notion

3. Cold air advection and strong
upward vertical notion

4. Cold air advection and strong
downward vertical notion

What is the primary cause of the

| owering of the “bright band”
within the first 1 1/2 hours after
the onset of precipitation?
Vertical notion

Hori zontal advection
Evaporational cooling

Conbi ned effects of all of the
above

P

A rain-snow zone is nost closely
tied to which of the follow ng
factors?

1. The position of the warm front
2. The position of the polar front
3. The direction of the surface

w nds
4, The track of the surface

di st ur bance

Which of the follow ng |ocal

thermal parameters used in a snow
versus rain forecast is the LEAST
reliable when considered by itself?

Stratum thickness
Surface tenperature
Upper |evel tenperature
Freezing |evel height

Lo



2-55.

2-56.

2-57.

2-58.

2-59.

Wagner’s study of the 1000- to 2- 60.

500- hPa thickness as a predictor of
precipitation type in the United
States verified which of the
followi ng statenents?

1. Critical thickness values
increase with increasing
al titude

2. Critical
increase with decreasing
al titude

3. Critical thickness values
decrease with increasing
al titude

4, Critical thickness is
unaf fected by increasing or
decreasing altitude

During periods of normal wnter
conditions, how far upstream shoul d
you look in forecasting a 24-hour

t enper at ure?

200 nm

300 nm 2-62.

1.
2.
3. 400 nm
4, 500 nm

In what area of a blizzard should

you expect maxi mum snowfall?
1. To the left of the storns
track
2. To the right of the stornmis
track
3. Along the storms track
4, 100 to 300 nm equatorward of 2-63.

the stormis track

Which of the following is a
characteristic of a warm advection
type snowstornf

1. An occluded |ow pressure center
to the east

2. A strong, active |owpressure
center in the vicinity of the
maxi mum snowfal | area

3. The absence of a |ow pressure
center in the vicinity of the
maxi mum snowfall area

4. An unoccluded | ow pressure
center to the east

What type of snowstorm may occur 2- 64.
when a sharp, north-south oriented

cold front lies in a deep trough?

1. Post-cold frontal

2. Warm advection

3. Major snowstorm

4, Blizzard
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t hi ckness val ues 2-61.

Maxi mum snowfal | at any one station
is of shortest duration if the
snowstorm is of what type?

Blizzard

Warm advection
Post-cold frontal
Maj or storm

Do

What 850-hPa |evel noisture
isopleth and isotherm are used as
the defining line for |ocating
areas of maxi mum snowfall in the
Great Lakes region of the United
St at es?

1. The -10°C dewpoi nt
the -3°C isotherm
2.  The -10°C dewpoi nt
the 0°C isotherm
3. The -5°C dewpoi nt
the -3°C isotherm
4.  The -5°C dewpoint
the 0°C isotherm

i sopleth and
i sopl eth and
i sopl eth and

i sopl eth and

Assune that yesterday the nmaxi mum
tenperature was 15°F and the |apse
rate was stable; today, the I|apse
rate has becone unstable while sky
conditions have remained the sane.
How will today’'s tenperature
conpare with yesterday’s?

be greater
be the sane
be | ess

=33

all EXCEPT which of the follow ng
characteristics are prerequisites
for a cold wave over the United
St ates?

1. Strong northerly or
northwesterly flow devel ops
al oft over west central Canada

2. A strong ridge exists over the
eastern portion of the United
States

3. Intense southwesterly flow
devel ops over the eastern
Paci fic ocean

4.  An extrenely cold Arctic air

nmass exi sts over west central

Canada

A stationary |ong wave trough over
the Rocky mountains in the summer
al ways warns of a “heat wave” for
the eastern United states.

1. True
2. Fal se



